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(54) NON-AQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the 
separator from being broken by the protrusion 
part formed at the top end of the mixture layer, 
even when the internal pressure is increased by 
temperature rise or the like in the battery case, 
and prevent occurrence of internal short circuit 
due to conduction of the positive electrode and 
the negative electrode adjoining through the 
protrusion part. 

SOLUTION: This is a non-aqueous electrolyte 
secondary battery that comprises a wound 
electrode body 1 2 that is wound in spiral form by 
interposing a separator 17, 18 between a 
positive electrode 1 5 and a negative electrode 
16 of belt-shape formed with a mixture layer on 
the belt-shape current collector and a battery 
case in which this wound electrode body 12 is housed. The top end in the winding 
direction of the separator 17, 18 is folded up on the top end in the winding 
direction of the mixture layer 1 5a f 1 5b or 1 6a, 1 6b of the positive electrode 1 5 or 
the negative electrode 16 and overlapped with the top end of the separator or top 
end of the adjoining separator, and the separator 17 or 18 is made two-ply to 
cover the top end of the mixture layer. 
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[If** 5 ] ±|E«ffio±8B#Ii]*rPl©jSSl5^*3ftS 

3 6 0 *r tSr««fci-«»**l, 2X14 

3 E*o#*«#p R— Rttffto 

[ft** 6] JiE*Sa>jEJllC«:LixMC>2 (M = a J0 
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[0 0 0 1 ] 
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£*l£ 0 roJ:5l-4S(cfife^$tL5«S^$rSS: 

[0003] in 1 3 0 &m 2 f*. mm^rn 

f&£tltcnMMM&2 a r^A®^m^2 a COr^® 

^$n/c^g^Ji2b, 2 c £a>b«j£$*L-ci^ 

&MM3b, 3 c tfrbmj&£tlX\,^Z> 0 fit, 

&mm 2 b 3m 2 c t iEm&Mm 3 c 3m 3 b ^ cor^t- 

[0 0 0 4] 

b, 3 c<Dmmuf&m^&\t^x*ki?ti<D&m<omY) ±. 

fc 0 rt^ct 5 4R*W6 a , 6b^tf5^Ji2b, 
2c3U43b, 3cli, fSm&<OV$mm5&lZiiX9l< 
*«9,^SP6a, 6 b«3fls-to**«ffSix5r tic 

[0 0 0 5] *:<Dtctb. wO#Him*H$ l Sr«?&ft^iR 

2 b, 2cXI43b, 3 c ^bO^Ha^J: oT«^ 

a, 6b^ir/^U— ^4, 5 cotgj&£P 7 9 > g| 

6 a, 6 b^dSir^u— ^ 4, 5 £r^#*£o 9 -g* 5 

a«2 tm«3^*a*HTrt 

[0 0 0 6] ^Oct 9^MtC0V>Tf¥U<i^P^-t-^ 
RXfjEm3<DmjkJJfe : £%LW-FZ>i><DX, &M2RtJjE 

^^c^, rrTttjEffi3 0»!at*j5fe^oV^-CKM-r5c 
[0 0 0 7] *-f, m^CO^t^ (S^MX^IB) (D* 

^Jl3b, 3cS:Mt5c ^"f. * 
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^Ji|i3c$rMtSo £*UcJ:!K l^Wfco 

[0 0 0 8] #CK. r(DiESJ^«9^. M3(7^I<h L 

Brf*. r<OjEfiiJSffi9(DRSMtt, ^fejfc^Snrv^ 
5BR£0>«ST?*>0, «**IrI©-*^#Is1*|«»|«>*&« 70 

[0 0 0 9] 5l-UTIEffi3^©ag^^b5 (AC 

^»*S£*S:h,*V*#Mj» (^^fflS) ml , m2 

<£>^3$6a, 6 b*tt. ¥6>fc«S*x<5w£ft<-t© 

[0 0 1 0] w<D«t 5^^S^*6B6 a f 6bf« 
fife$nfciEC3 (A«2fcP«) £fflV^T, _H£L*:# 

T . m,ttLft f*J coiE^i v K RflJH k /<£ <b 3Q! v N 
£ftff6a, 6 5 id5£< J? Ltttt 

<£§&6a, 6 b^SW^'&^aS^SUitcStt-f-S 

A«2fciE«3 3ftsWa*lLrrtfflV3-hds»*-J- 

[0 0 11] ^(7)J:3 ftSESWHBf-Jfi^-C 

[0 0 12] 

IHUB*#*-f*fc«><D^&] ±«LfcJ:5ftlHI»t 
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is—?&-ticmtek LTS5«t 5tcLfcr k&ftWLk L 
[0 0 13] *£WBoW*:«2IS«(75*7K«»K-»:« 

[0 0 14] *ffiHC0W*^3|B*O^7k««KZl»c« 

PfiU -fev*U— ^<^S^t>$tLfc2ft$r^JSOi^ 

[0015] *WR<o»*^4lEtt^**«*«-»:« 
ffitt. ir^u- *0>Sf!9jELSBte, #IH«1Sft:<0#!H]*- 

*JJB<o^»«iB»«r«5 «fc 5 KLfc;: Itv^ 

[0016] ^tt5^cofS^Jl5fE«o^7Km««z:^m 

[0 0 17] *BJR(OBI*qi6lE«w**«»«-»c« 
«Ki> «ffiC0jEigi^(iLixMO2 (M=Sj|£&JRd>kai 

A K— ^ U JLoffli K— ^ Uf b < ttft-frft 

[0 0 18] ±3fi©J:5^*«Ufc^ irtcj: 19, *WJ^ 

[0 0 19] *tHHo»*35 21Stto*7K*»«-»c* 
*<D$r V M LgB k N 9 * 5 -fc'< ^ 4: (Ol^^^J 

[0020] ^tib^^i**^ 3 Ha«^**mww-?fe« 
?fi-ett, ^'<is~*<Di&n&nm<Dhzmkfcttm\z$T 
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[0 0 2 1] *UiRO»*«4lBttO*7k«»«— 

tta V ^HSffiftWJWg gfl \Z fc> 5 35 > a — h <r> 
[0 0 2 2] *WJR«>tt*«5E«lO*7k«»W-3J:« 

[0 0 2 3] *ffiiBo»*38 61B««o*7k«»«-»:» 
«i-Ctt. iE^f-LixM02 *Jflv>5£#fc:AffiK:y^* 

[0 0 2 4] 

#0«ffi#*^-rt»«Ek H 8 HE 7 (0#Isiaffift:Sr»f 

[0 0 2 5] *J8WI©**fMlfI— LT«\ M 30 
*.tf, y^A^^rfcfcttfeWfS^ta^c*, -t 

l)^l6t'$)5o H6lOT:tJ;5^ *«fl^)**t 
i © jt«S««r*i- y ^ * A-f z: & 

fci&#jSixSR1»tto*lH]«ffiflci 2 M^S^I 

[0 0 2 6] IMl HI $cF em<nmm& 40 

#>o # Lfc B «HiiffSri*t6^Ltiftffi 1 
l©*«tt*rilt«>a«*i:-f5w4:3ftS#4LV\ 4fc, 

[0 0 2 7] rcomfttei irti:M$ti6tlH]li* 50 
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9 1 7M1 8 £S:«;iTV^o iEffil 5 tftffil 6 i 
(DPflK-^-fe^u--* i 7*r^a£S*ai:*^ ]Effi 
l 5 — Jj(D-i^y< U" — ^ i 7 irS^HHUtcftii*-(Dir^u— 
* l 7asiEH£*L3. r<D«t 5t-4Stc:fi^^$nfc 

[0 0 2 8] jEffi 1511 HI 4 KBS&Srtfe*: UT/Tt «t 

9tc N mmzmf&ztiziEmMnfti 5 a :wjEi 

jfcmftl 5 a<Dp®{ca*StbSIEffi^SaJil 5 b, 1 
5 c t^«$lltV^c lEffi^m^l 5 a <!: LT 
ft #1X1(1 ff£ 2 0 MmOT/K ^^Afl^igffl-r^ 

y-^^-id^i-^r kizLXoxiEm&Mm 1 

5b, 1 5 c«$tl5o r<7)S x Elitftl 5 a 

[0 0 2 9] jEffi^JcOiEffi^H<t Utll i^Oi 5 
ftfca>*rfflv^::£a$-e#5o Mill T/u#y&M£ 

60 ::t', Liiiyf^t-ife^ 02 

3o M(-> Lixtf>5*>xH 0. 5 ^ x ^ 1 . lOT'fc 

[0 0 3 0] £fc. MHtH X&&JR7cX*>&Xtf 
^5 ia^-b07C3lfT*fcoT, Jtrffrfttat & (F 
e) % 3^;H> (Co) . =.y^r/u (Ni) , -ry^/y 

(Mn) , ^ (Cu) , MIS (Zn) . * X (Sn) , 
(Cr) , s<-ri?$A> (V) R7J^^^ (Ti) 

Fe, Co, Ni, MnJ&»e>a«*h,5 llXH2l^l 

[0 0 3 1 ] r©J:5*jEffiSftK*ffiv>-CEffi^SiJ^ 
7y-S:^Ki-5 0 r^lE^^J^^ y-fl «s]ttf, 
»*LiCo02 ^8 611%, ^1SJ^LT^777 
-YMrl 0fi4%, LT^Ky 7yfct=yf^ 

4 UTjEffi-frffllSrWMEL, rtt^N-^^- 

rttfS-C#5 e ^©jE«**|^7 y— *jEffi***l 5 
aOpjffitC, m^#^^ , 9S(5^CioV^T^^^^^l 9^ 

jfM^t^^j: 5jclt*&— ^^i~5 0 ^e^m, mm<D 

ItT^S^^tTP ri:ia^ #ttS:ft-rjEffil 5 2* 
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[0032] Mmi en, mc<&mcB&£tiz>fkm 
thZMm&mm 1 6 b , i 6 c tfrbmf&£tix\,^z> 0 

ikmMW,fc 1 6 a t LTIi, #J;ttf, SSiOw mcnm 
tS^lil 6 b, 16c«^o ^ 

[0033] ^m^m<o^mmmnt lti*, «tn 

y^^A^K-^ (DUO LioBK-^ (KK) U# 

imsx±<o^mu^m^^^ t&x%z> 0 

[0 0 3 4] rtvb^M, ^#VM*ffrMfeW\ fll*. 
tf. fc^D s E t L i uT^^^at)C0T*$)5 0 :0 

<b**jc *s ^ r , D«yfi?^t v * w^^w * » 
mzm-to ~£tc, Eny f^L i x^d^^jrtc 

[0 0 3 5] *T*t>, ])^$*>t&&J$i^Mk&Vo$:M 

fleftjKU*, S i B4 , S i Be % Mg2 S i „ Mg2 S 
n, Ni2 Si, TiSi2 , MoSi2 . CoS 
i2,NiSi2.CaSi2,CrSi2,Cu5 S 
i, FeSi2 , MnSi2 N NbSi2 N TaS 
i 2 , VS i 2 , WS i2 ftlMiZ n S i 2 5 

[0036] ^t, 9?*±&&m-MM^tetzamtt 

^^r-fh*. 



(5) 4#fH| 2003-303624 

[0037] #7Km^s<t lth, ^mm^mwmm 

2-^f/Urh7kKD77y > 1, 3 -v^^rU-v^ 
70 om— 7vWf^4^> SES^^K :/u t: e i/>'^;*^y'^ 
^<a^R^*^/Wb^!HS^ s^?vk&— K & 

*t^—^^— iEvm*. 2, 4 -^tor^y- 

;K 2, 6 -^7/Utn7^y-/K 4-^n^e-<^h 

[0 0 3 8] £fc, y/W««»KJCfflV>P>ix5i«^» 
^ y a - h y /KD*m-fr*Sr«ffli-S - i d«"C# * 

20 m^y^— ^ urn, 

TkSHb^/i'T^ y k **<kxf;u7^!iu 
— K r^y/wr^K s ifrfbtf^/K ^yfbtr^y^ 

V, Jftfbtr^y^^SrWf 5rtdSl?#5 Q JEM, T 

^v^^u^Bg, r^ypxby/ut^yxf 
y/n t°uy v?x>^^i/yTO> T ? !) v ~ h !) 

y h y/w^^r^ y 

[0039] jEt-, y/^m«?wtcffivNbn5K^w 
»fcux»i, ^y ^^{bt^y^v^t^^y 

^ [0040] 

t^^X/Wb-g*^^ S/xi h^i/m^ >^ rh7tKo 
^7^. 2-^Wh7tKn77^ 1, 3 -v^^- 
=^r-y- yi^x-r/W^ti^. S8^f/K /nkVy 

50 ^-V— 2, 6-^7/U^P7^y-yK 4 -/d^ 
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[0 0 4 1] #/ioft9MKmizt3^TlL V/uyt 

[0 0 4 2] LTfi, Wxitf. L i P 

Fe , LiAsFe s L1BF4 „ L i C 1 04 „ Li 
CF3 SO3 , LiN (C n F2n + ! S 02)2 „ L i C* 

, f^***«ffil-*5^5*/W»S^O. 8-2. o^vw 

[0043] r©±5ft*«S«««:«v^-ctMi««^ 

9 011%, etSi^LT^^yftK' 
-t^v^ 1 0 If LT^^j^lI 

[0 0 4 4] £/c. -feA*U— * 17, 18t LTte. 00 

M?Ltt^^y7 p Dt°i/y7^/uA^v^r ( !: 

^T-#5o ^<D-£s<l> — * 1 7, 18©fSli25Mm 

eSTfctK r*ife*IE« 1 5 iAtti 6 

-ttt, ASi 6, ir^u— ^ x 7, lEfiil 5 
Rtf-fe^u— * l 8 oflSliittJB U ^ix*r— *H^b«h» 

[0 0 4 5] r(OJ: 5ft#IsI«ffift:i 2^)#Ih1Nf»-*5V^ 

fttfrOfttf, ^C0#r UftJfSPl 8 a 11 —1^4^ 
-f-J;?^ lEgl 5^7^851 9 
Id^ttTMia'frfo**. EP*>, ir^'u— ^ 1 8cr>#r9& 
if SP 1 8 a <£>&^£. IE® 1 5 (O^mm 15b, 15c 

[0 0 4 6] rtUC «t «9 . iEffi 1 5 (o—^<DiEm^mm 

1 5 btC&^Tte, *|H]*lpJ(OJ»5Stc:*5V^r 3l*fI5 6 a 
lZ2$tmtet ^tlt2ft©t/<l/^-^ 17,1 8^£>T 
a*fc>*l3o tLT, jE«1 5©tt*©Effi^»ll 5 c 

£ Sixfe2tto-fex-«u— * 17, 1 SftSfc-cdSfoft*. 
rcoi ^^6 alC*fLT2*fctf>i?^U- * 1 
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7, 1 8§:fcT^K 9, ^*8P6 a^s-fe^u— 

*17, lS^^MKLT, W9*5«*DB0>*' 

[0 0 4 7] f&L ft fill 6lCO^Tt>, ^MlJ^r IT, IE 
gl 5 ^r|5]i(D^t^STI^5o ^(Otzbb, ft« 1 6 
^H6b, 1 6 c K*5tt£>^9S6 a , 6 b fC*t 

6 b Ltt^l/-:? 17, 18 £~#cfi;te£: Ltfe 

b , 16c (D&mXlEfe&fflS 15b, 15c <D&g. «fc 
<9 ftoTV>5o ^fflll6b, 1 

6c^gj6a, 6b^V^17, 18^t 
jEffi-&Sll« 15b, 15c (DWf&lZtt^X 

17, 1 S^iKS, Rffl^(05F^eO*^*ttiS 

i/^©t'*5^ ^li^^gi 6ic*tbriBffl-e# 
[0 0 4 8] :oj;9«^t^iB]ii*i2[c 

20 tt, 5 aKS»£*Lfc#»<a;Effiy-K2 

2£. ^Slgftl 6 aicga^t#S^iy-K 
2 3 £#i2tfe>;ix-CV^o i-^TOjEffiy— K2 2tt, 

±ffil*2 5^1^ti, TKfcttTlft»*2 6^EB 

50 [0 0 4 9] rtte>±T^J6iRfls:2 5, 2 6 (i, ^CD^ 
S^f[njHi($:i 2©^€IJ:9t>*T/h«i:S*tri3 
•9, ^tb^tL<^**ei5^tt*«®S:«:ii-rSirV^^:2 
5 a, 2 6 a ffiKLft htlX^&o ^tt % _hlfe^^ 2 5 
icn-t^X&JEmV — K2 2^g;ii$tLTV>r s Tlfeift 
^2 6iC^-T-<r^ft«y — K2 3^Hil£;*X-C^£o 
r^ct 5 2^3^0*6^2 5, 2 6 fc 

Sfi2 6(^T*t^ffi*ixfc^ft<Oft«y — K2 3^ % 

[0 0 5 0] IrtK^T. Ttfiiftfi2 6 

coT^r^fL Tffeiffi2 6(7)ty^5\2 6a, ir>-^ 

t°>-2 4cO + *:5 , v:2 4 a &Z$±&&fc 2 5<D1z^?'X2 
5 a §:4M/t±*6&«2 5<o±*«ia^JSii$tt•Cv^ 
5o U68«2 5©±*a«t'fc5t«lftl 1C0^P|H5 

[0 0 5 1] 3R^fil 4^(CR^ 

50 h2 7id,tot«ftsn, ^ii^tuotiffitei 
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[0 0 5 2] £±#mW 1 3 tt, «*fertfflS"C;tf 

[0 0 5 3] r <DSfc£#3£R 1 3 (Oiggff # 2 9 tc^f L 

2 2 ^-^ t fcfcSttT*»«<0B»^«K: J: 0 

[0 0 5 4] r o J: 5 4iMtt5 y f A>f t^r 
l o W\ tRI^tf, »:coJ:5t-LTffl^tcffiiat-r5 

1 5Mftil 6£. -fe/N°u— ^ l 7, 1 8^^LT, 
A*ll 6, -fe/^-^ l 7, jEffil 5Mt/NV-^ 1 

8 <omz&M u^a. rn«:0f«iH]**ia 

[0 0 5 5 ] ZCOmtzimfefcl 2<Dt£#:<D'X\C'te>? t° 
>2 4^At6<i:*«©±T^W2 5, 2 6£ 

#*©A«y-K2 3^mmmi 1 1 1 a 01*9 

S^^t5o jE«y-K2 2«:$±#8113 
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Sfil+K:* ®ft?W&L i P F 6 £ 1 *-A</y y h/WS 

[0 0 5 6] ^<D& X 7^77^htf*BS:fi*l^ 
nfflOtf**-^ h 2 7l^4#8tl 3 &tf«H4K 1 4 

yh2 7^lt$i#gil 3iW«l 4£@5£i- 

tfcSife i o S:SiaSi-5 r £ *st# 5o 
[0057] ^c^A>r^->— otd 

*5v^t, ^^3t*as?riiS3te«cott 

A fill 6j*W< ft5fc«>, #IhHHE#i 2©^*# 

±y<U— * 17,1 8(d/ES^^t6o 
20 [0 0 5 8] U»L4^f>, E«15^*S6a, 6 

b (ft«0%ftffi-ofeRHR) fctt2tfcfi^§tife2«c 

<01zs<u— $ 1 7, 1 8dsajKSttTV^5^i«) x 

6 a, 6bCiott/n M7, 18j&MK»£*xa 

[0 0 5 9] &fc v **Wi:«*«t©K««»c:ov^x 

w^i-So :^ar*it ±aifcj:5 4*«fl<oi« 

fhtE4. 2V (tfVwh) t^mU l^&^Uffi 
&4. 1 5 vj^TWSTLfcfctf^ rtSB->3- hp°ni: 

[0 0 6 0] 
[^1] 









1 2* 




3* 



[0 0 6 1 ] roK«Mg*d^we)^*J:5^ 

[0 0 6 2 ] B5lt O^f "9 ft »f ^Of& 



[0 0 6 3] ID 7 fi N *^0^^^7K®A?a-^m?l!lcom 
2 0HJ£^J^5#lHlS«itfS:^"t-t>^T% ID 8 teH 7 
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mwm» 3 2 &m®w&» i 2 1 -s t c «ia 

[0 0 6 4] ip*>, #@1S» 3 2 «t % #[°]««# 1 2 

Rli:<«r«lc»fi!tS*tfe2o©-tr^u— * 1 7 2fcl*l 8 
££fit;tT^5o *LT, jE« 1 5 t^ffil 6 t <om\Z. 10 

* i 8^iesi 5 {cim^'&^T 4 m \^mm £ 
«¥*»-#iasjxfc#ia««»3 2^«j*^ttxv>s 0 

[0 0 6 5] Z<D£ 5**j£*#+S*III««#3 2 

¥«o»i«i#3 2i:J:ott), JafcLfc«MM>* 
[0 0 6 6] fftS, iSELfcttSSW© 

[0 0 6 7] £LbR9i Lfcas. **W*4JilB**ofiR»j: 

[0 0 6 8] 

[JEWESS*] EJLbRWLfcJ:^ *fcJBM(Df»*^l 
ffi £ir a* u~*<£> liftman £ftfc»#T-«5«i££ L 40 
«:3itft*tjs<-r6ri:*s-c#So 

[0 0 6 9] *tUHez>|**3t 2 IE*^**«»« - ft« 
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[oo7o] ^m^^if #jg 3 te^o#7Kmfif«-^® 

tbX&omi&tLittzib, ltto-fe^u— ^(DfiggBS:2 
[0 0 7 1 ] *aiIi^»*3S4Ett(0**S*R-ft« 

[0072] 5 tzm^Tkmrnw-itkm, 

[0073] *mM<om&m6mm<D&7kmMW-&m 

JfeJCttttf, HfiCL iMOa £/Bv^££*Kiftffifc:y 

mmtonmtzwri] 

[Hi] *»M(0**««Kz:ft«»(©»ioj|«|£«^ 
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